Firms innovate to prevent the presence of microbial pathogens in foods and to address other safety problems. To date, studies on the economics of food safety innovation are relatively rare. We designed a series of case studies of such innovation in the meat industry. Our objectives were to identify and analyze different types of innovation, the drivers of innovation, the mode of innovation development, and the impact of innovation on food safety and firm performance. Here we present the survey instrument developed to conduct the case studies. This instrument can be applied, with minor modifications to reflect research objectives, to a wide variety of innovations and adaptations of innovations in the food industry.
Survey Instrument for Case Studies of Food Safety Innovation
Elisabete Salay, Julie A. Caswell, and Tanya Roberts   1 Food safety is an important public and private concern. In the United States it is estimated that microbial pathogens are related to 76 million cases of foodborne disease, including 5,200 deaths per year (Mead et al. 1999) . Firms innovate to prevent the presence of microbial pathogens in foods and to address other safety problems. To date, studies on the economics of food safety innovation are relatively rare.
We designed a series of case studies of food safety innovation in the meat industry. Our objectives were to identify and analyze different types of innovation, the drivers of innovation, the mode of innovation development, and the impact of innovation on food safety and firm performance. Here we present the survey instrument developed to conduct the case studies. This instrument can be applied, with minor modifications to reflect research objectives, to a wide variety of innovations and adaptations of innovations in the food industry.
The survey was prepared in accordance with the object approach that focuses on collecting information about specific innovations.
2 Since our case studies were exploratory, the survey instrument includes mostly open-ended questions. Personal interviews were conducted with personnel at the innovating firms in order to capture the complexity of the innovation and to allow the respondents to clarify questions asked and concepts used in the survey instrument. (OECD, Oslo Manual, 1997) . According to the Oslo Manual, the subject approach starts from the innovative behavior and activities of the enterprise as a whole and the object approach concentrates on the number and characteristics of individual innovations.
The majority of the survey questions were developed based on the Oslo Manual that has been widely accepted for use in studies of innovation (Organization for Economic Co-operation and Development, Oslo Manual, 1997). However, other references (Hoffman, 2000; National Science Foundation, 2000; Statistics Canada, 1999) related to innovation and the market environment were used in developing some questions. Qualitative and quantitative data were collected depending on the nature of the questions. We chose 1990 as the starting point for some questions because it was prior to the 1993 E. coli hamburger patty outbreak that we expected to be a major motivator for meat companies to pursue food safety innovation. In practice, the start year varied among the respondents depending upon the information they had available. For other questions, such as those related to the economic impacts of innovation for the firm (e.g., impact
on sales), we collected data for a 3-year period prior to the date of the interview as recommended by the Oslo Manual (OECD, 1997).
The survey instrument is divided into three parts:
General Characterization of the Firm
This section includes general questions about the firm, such as its main products, main activities, size, and market segments served. This information is essential to characterize the innovation, since many of the factors studied may be related to firm innovative activity (OECD, 2001 ).
General Information on Firm Innovation
This section includes questions on the general innovation activity of the firm, such as the number of research and development (R&D) projects and personnel, R&D expenditures, and the types and number of important innovations developed. There are also questions focused on the means (e.g., patents, secrecy) used by the company to appropriate the benefits of innovation.
These questions are important in order to characterize the firm based on criteria for innovation activity (OECD, 2001) , as well as to understanding how food safety innovation fits into the overall innovation activity of the firm.
Case Study of an Innovation
The final section focuses on the individual innovation. These questions provide data on the exact nature of the innovation, its benefits and costs to the firm, the impact of public policy on innovation activity, and the role of innovation in the firm's overall strategy. This section is in three parts:
3.1. Innovation Identification: description of the innovation, its novelty (technological and market), and the costs of innovation.
Innovation Development: description of innovation activities including
cooperative arrangements, sources of information for the innovation, and innovation drivers.
Impact of Innovation on Food Safety and Firm
Performance: description of the impact of innovation on product outcomes (e.g., pathogen reduction, minimum levels of pathogens, product shelf life) and on firm performance outcomes (e.g., use of factors of production, production costs, sales increases). Questions also explore how (e.g., patents, secrecy, lead time) firms maintain competitiveness for the specific innovation.
Innovation Survey I. General Characterization of the Firm

1.
General information about the enterprise (at present and please describe significant changes in these variables since 1990).
1.1. Main activity 1.2.
Main products 1.2.
Independent or part of a group 1.3.
Country of the head office 1.4.
Number of employees 1.5. Turnover 1.6.
Exports (if yes, to which countries?) 1.7.
Market segments and importance (business customers, consumers, etc.)
II. General Information on Firm Innovation
1.
General information on innovation (products and process) of the firm since 1990. Please explain the most important factors in the success of your company's strategy since 1990. In addition, describe the role that innovation in general and innovation in food safety plays in your company's strategy.
3.
Explain the effectiveness for your firm of the following methods of maintaining and increasing competitiveness through innovation in general and innovation in food safety since 1990:
3.1. Patents 3.2. Secrecy 3.3.
Having a lead time advantage over competitors 3.4.
Complexity of product designs 3.5.
Other(s). Please describe and explain.
4.
Identify the company's most important innovations (product and process) in general and in food safety since 1990. Describe your partner(s) and its (their) country(ies).
